WI 53188.
OBJECTiVE.
The purpose of this study was to optimize a new rapid-acquisition 
MR

Materials and Methods
Pulse Sequence
The basic pulse sequence for ultrafast spoiled gradient-recalled (SPGR) imaging is shown in Figure 1 . This sequence is an improved version of SPGR in which Ti weighting is achieved in fast One image displaying both the liver and spleen was chosen, and regions of interest (ROls) were placed in the liver, spleen, muscle, for the liver and spleen were placed in areas devoid of vessels and artifacts.
From these data, CNAs and SNAs were measured as they varied with flip-angle changes, receiver bandwidth, matrix, number of excitations, slice thickness, and interslice gap. Liver-spleen signal intensity (SI) difference/noise was used as an estimate of lesion CNR with the formula CNR = (SI liver) -(SI spleen)/(SD background noise).
Studies of Patients
Twenty-four patients with hepatic masses detected by use of CT on sonography were enrolled in the study group. Ten patients had metastases from a variety of primary extrahepatic malignant tumors (three colonic carcinomas, two melanomas, two leiomyosarcomas, one renal cell carcinoma, and two carcinoids), four patients had hemangiomas, six had hepatocellular carcinoma, three had cysts, one had intrahepatic cholangiocarcinoma, and one had an angiosarcoma. One patient, whose liver contained both a hemangioma and a simple cyst, was included in both categories. The patients were between 30 and 90 years old (mean, 62 years) and included six women and 18 men.
The diagnoses of the malignant liver lesions were verified by the use of image-guided fine needle (n = 13) or surgical (n = 5) biopsy. The diagnoses for the cysts and hemangiomas were based on charactenistic imaging findings on CT scans or sonograms.
Imaging Protocol
All imaging took place on a Signa 1 .5 T imager (GE Medical Systems, Milwaukee, WI). Conventional nongated SE axial images with respiratory ordered phase encoding and superior and inferior saturation pulses were obtained with a repetition time (TA) of 300 msec and an echo time (TE) of 15 msec, using a 256 x 1 92 matrix, with two data acquisitions for the Ti -weighted images and a TA of 2500 msec and TE of 20 and 70 msec, using a 256 x 128 matrix, with two data acquisitions for the proton density-weighted and T2-weighted images. All SE images were acquired with a 7-mm slice thickness and 3-mm intenslice gap. were acquired sequentially (slices 1-12, 13-24) so that misregistration could occur only between the end slices of the first set and the beginning slices of the second set of images.
Analysis
The study was designed in two parts, the first part comparing the Ti -weighted unenhanced FMPSPGR images with the Ti -weighted SE images and the second part comparing the initial contrastenhanced FMPSPGR images with SE Ti-and T2-weighted images. CNRs of the tumors for the different pulse sequences were compared by using the formula CNA = [(SI of the lesion) -(SI of the liver)}/(SD noise). To measure the SI of the lesions, ROls were placed over the tumor in areas of hypointensity in the hypovascular masses.
For the hypervascular masses, separate AOIs were placed over the enhancing and nonenhancing portions of the masses. The size of the lesion determined the area of the AOl. The signal intensity of the normal liver was determined by placing regions of interest (area, 10-12 cm2) over normal areas of the liver devoid of large blood vessels and artifacts.
To obtain the SD of noise, a region of interest (area, 12 cm2) was placed outside the patient's body (over the right anterior abdominal wall). In patients with multiple hepatic lesions, the largest lesion was chosen for making quantitative mea-
surements.
Three radiologists who did not know the results of the biopsy or other imaging tests reviewed and graded the images on a scale of 1-5 (1 , best; 5, worst) for overall image quality and lesion conspicuity. In addition, they assigned a level of confidence for lesion specificity (i.e., ability to distinguish between benign and malignant causes) for each individual sequence for all lesions.
Results
Optimization of Pulse Sequence Parameters
Flip angle vs signal intensity-For the 16-and 20-slice acquisitions (TR = 147 and 183 msec, respectively) the SI of the liven peaked at a flip angle between 50#{176} and 60#{176} (Ernst angle), while the SI of the spleen peaked at a flip angle of 40#{176} (Fig. 2) . For the 12 slice acquisition (TA = ii 0 msec) the Ernst angle for both liver and spleen was 10#{176} less than for the longer TR acquisitions (liver, 40-50#{176},and spleen, 30#{176}, Fig. 2) . 
Contrast-to-noise
